Reaction rate measurements of proteases and glycosidases with chromogenic methods.
Simultaneous azo-coupling and indigogenic methods were evaluated for the quantitative histochemical assay of the plasma membrane proteases gamma-glutamyl transpeptidase (EC 2.3.2.2) and dipeptidyl peptidase IV (EC 3.4.14.5) and the glycosidases maltase-glucoamylase and glucoamylase (EC 3.2.1.20) in decidual cells, jejunal enterocytes and renal proximal tubulocytes. Using kinetic (continuous) microdensitometry, a linear increase in the final reaction product was found from 3 up to 10 min, depending on the substrate concentration and the plasma membrane glycosidase or protease under investigation. Combined continuous and end point (static) microdensitometry revealed a linear relationship between the section thickness (enzyme concentration) and final reaction product up to 12 microns for the proteases and up to 16 microns for the glycosidases. Apparent Km and Vmax values were calculated with a computerized version of the direct linear plot and compared with the results obtained with the linear transformations according to Lineweaver-Burk, Eadie-Hofstee and Hanes. Apparent Km and Vmax values for the proteases were calculated separately for each animal and were 1.82 mM and 1.02 mM and 2.43 arbitrary units (a.u.) and 1.67 a.u. (gamma-glutamyl transpeptidase, decidua) and 0.42 mM and 0.38 mM and 0.29 and 0.26 a.u. (dipeptidyl peptidase IV, decidua). For the alpha-D-glucosidases, the corresponding values were 0.23 mM and 0.15 a.u. (kidney) and 0.55 mM and 0.20 a.u. (jejunum). The results show the suitability of the indigogenic methods for quantitative histochemical measurements of plasma membrane alpha-D-glucosidases, whereas the simultaneous azo-coupling procedures seemed to be less suitable for the quantification of surface membrane proteases, due to, for example, interactions of diazonium salts with amino acid or peptide substrates, reaction products and peptide activators.